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(57)Abstract: 

PURPOSE: To provide a substrate unloading method and mechanism by 
which substrates to be processed are not broken and circuits in the 
substrates are not damaged for an electrostatic chuck device used in 
devices which process substrates such as semiconductor wafers with 
plasma. 

CONSTITUTION: In a substrate unloading mechanism for electrostatic 
chuck devices in which lift pins 5 are provided so that the pins 5 can be 
protruded from the attracting surface of an electrostatic chuck, resistance 
members 21 are installed to the front ends of the pins 5 and the pins 5 are 
constituted so that they can be elongated and contracted in their length 
directions. Upon unloading a processed substrate 1 , the pins 5 are raised 
until their front ends come into contact with the rear surface of the 
substrate 1 and the static electricity on the attracting surface of the 
electrostatic chuck is discharged through the members 21 while the initial 
contacting state is maintained between the substrate 1 and pins 5. After 
discharging, the substrate 1 is unloaded from the attracting surface of the 
electrostatic chuck by further raising the pins 5. 
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3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] In the approach of carrying out desorption of the substrate which stuck to the electrostatic chuck through a 
rise of a Hft pin Raise a lift pin and the rear face of a substrate is contacted in the tip of a lift pin. The desorption 
approach of the substrate in the electrostatic chuck equipment characterized by keeping a contact initial state 
temporary, making it discharge through the resistance member which interposed static electricity of an adsorption sid 
in the lift pin, re-raising an appropriate back lift pin, and carrying out desorption of the substrate from an adsorption 
side. 

[Claim 2] Said lift pin is the substrate desorption device of the electrostatic chuck equipment characterized by having 
made telescopic motion possible in the die-length direction while having interposed the resistance member in the 
substrate desorption device of electrostatic chuck equipment in which it comes to prepare a lift pin in the adsorption 
side of an electrostatic chuck possible [ a protrusion ]. 

[Claim 3] A lift pin is the substrate desorption device of the electrostatic chuck equipment according to claim 2 whic 
****(ed) the rod cell through the spring to the tip side, and prepared and constituted the resistance member at the tip 
this rod cell. 

[Claim 4] A resistance member is a substrate desorption device of electrostatic chuck equipment according to claim 
prepared in the rod cell removable. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the electrostatic chuck equipment which constitutes the substrate 
supporter of a dry etching system, a sputtering system, plasma-CVD equipment, and other plasma treatment 
equipments, and relates to the desorption approach of the substrate which stuck to electrostatic chuck equipment, and 
desorption device. 
[0002] 

[Description of the Prior Art] Conventionally, the dry etching method, the sputtering method, the plasma-CVD meth 
etc. are learned as a technique of processing substrates, such as a semi-conductor wafer, using the plasma. 
[0003] Since the temperature of the substrate exposed to the plasma rises before and after 200 degrees C when 
processing a substrate with these techniques, generally it supported with the substrate electrode holder cooled with th 
refrigerant of water and others, and has prevented heating a substrate. 

[0004] In order to acquire the cooling effect certainly, said substrate electrode holder and substrate needed to make t 
thermal conductivity between both high, and had a method of carrying out the pressure welding of the substrate to a 
substrate electrode holder by the clamp, but since a clamp part (edge of a substrate) is excepted from processing and 
deployment of a substrate is barred, electrostatic chuck equipment as shown in drawing 3 has come to be used widely 
[0005] The electrostatic chuck equipment shown in drawing 3 constitutes the substrate electrode holder which suppo 
the processing substrate 31, and the electrode 33 covered with the insulating material 32 (it is hundreds of microns in 
thickness in fact although shown with thickness also including the following examples.) is formed on the cooler style 
34. If the potential difference is given between the processing substrate 31 and an electrode 33, a charge will be 
accumulated between the processing substrate 31 and an electrode 33 by the direct current circuit which has a switch 
and DC power supply 41 (l-2Kv), and electrostatic adsorption power will be acquired. In addition, like [ in the case 
reactive-ion-etching equipment ], with the direct current voltage impressed to the plasma potential and the electrode 
under plasma treatment, as the potential difference arises between the processing substrate 31 and an electrode 33, sa 
direct current circuit may not use it. 

[0006] This cooler style, an insulating material 32, and an electrode 33 are penetrated, the lift pins 35 and 35 which 
enabled it to project in the processing substrate 3 1 side prepare in said cooler style 34 side through the elevator style 
37, and the desorption device of a substrate is constituted. Between the elevator style 37 and the cooler style 34, he h 
installed the spring 38, and is trying, as for the lift pins 35 and 35, to absorb a point in an insulating material 32.' 
[0007] If the lift pins 35 and 35 are made to project to the processing substrate 31 side across a substrate adsorption 
side through the elevator style 37 when predetermined plasma treatment is completed The lift pins 35 and 35 contact 
the processing substrate 31, the charge accumulated between the processing substrate 31 and the electrode 33 at the 
time of an electrostatic chuck is made to discharge to a ground side through the lift pins 35 and 35, electrostatic 
adsorption power is canceled, and the processing substrate 31 is lifted from an insulating material 32. 
[0008] 

[Problem(s) to be Solved by the Invention] In the above electrostatic chuck equipments, the lift pins 35 and 35 were 
made to project, and when desorption of the processing substrate 31 was lifted and carried out, there were the follow 
troubles. 

[0009] That is, in above electrostatic chuck equipment, although it was a **** short time by the time the charge 
accumulated between the processing substrate 31 and the electrode 33 discharged and electrostatic adsorption power 
was lost, after the lift pins 35 and 35 contacted the processing substrate, a certain time amount was required. Howeve 
since ** et al. and the lift pins 35 and 35 were the structures where it went up without stopping at the location which 
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contacted the processing substrate 31, although electrostatic adsorption power still remained, the processing substrat 
31 will be lifted, the force with the processing substrate 31 impossible for when electrostatic remaining adsorption 
power is large was applied, the processing substrate 31 was made to jump out, and there was also a possibility of 
damaging. 

[00 1 0]* Moreover, since there was nothing that restricts a current value, it is unrestricted, a discharge current will flow 
rapidly through the lift pin 35 which contacted the processing substrate 31 first in the circuit which discharges the 
charge accumulated between said processing substrates 31 and electrodes 33 to a ground side through the lift pins 35 
and 35, and there was a possibility may give a damage to the circuit (as a semiconductor device) which this is the cau 
and formed in the processing substrate 3 1 in it. 

[00 1 1 ] This invention was made in view of such a trouble, and it aims at offering the desorption approach of a substr 
and desorption device in the electrostatic chuck equipment it was made not to give a damage to the circuit in a 

pro.cessing substrate while it abolishes a possibility of damaging a processing substrate. 
[00.12] 

[Means for Solving the Problem] The desorption approach of the substrate in the electrostatic chuck equipment of th 
invention that attains the above-mentioned purpose In the approach of carrying out desorption of the substrate which 
stuck to the electrostatic chuck through a rise of a lift pin It is characterized by raising a lift pin, contacting the rear f 
of a substrate in the tip of a lift pin, keeping a contact initial state temporary, making it discharge through the resistan 
member which interposed static electricity of an adsorption side in the lift pin, re-raising an appropriate back lift pin, 
and carrying out desorption of the substrate from an adsorption side. 

[0013] Moreover, in the substrate desorption device of electrostatic chuck equipment in which the desorption device 
the substrate in the electrostatic chuck equipment of this invention comes to prepare a lift pin in the adsorption side o 
an electrostatic chuck possible [ a protrusion ], said lift pin is characterized by having made telescopic motion possib 
in the die-length direction while having interposed the resistance member. 

[0014] Said lift pin **** a rod cell through a spring for example, to a tip side, and prepares and constitutes a resistan 
member at the tip of this rod cell. As for a resistance member, preparing removable to a rod cell is desirable. 
[0015] 

[Function] Static electricity of the adsorption section can be made to discharge, without pushing up the substrate to 
which it stuck by force, since the initial state which made the tip of a lift pin contact the rear face of a substrate is kep 
temporary according to this invention. Therefore, the elutriation of a substrate and breakage can be lost. 
[0016] Moreover, since discharge of static electricity is performed through the resistance member interposed in a lift 
pin, a discharge current is restricted and it can avoid giving damages, such as destruction of the circuit in the substrat 
by the rapid discharge current. 

[0017] When said resistance member is constituted removable, the resistance of a discharge circuit can be changed a 

a discharge current can be set up in consideration of the structure of a processing substrate etc. 

[0018] 

[Example] Hereafter, the example of this invention is explained with reference to drawing. 

[0019] It sets to drawing 1 and is (a). The condition that the electrostatic chuck equipment of an example is carrying 
electrostatic adsorption of the processing substrate 1, and (b) The condition and (c) which are discharging the charge 
which the lift pin 5 was raised and was accumulated between the processing substrate 1 and the electrode 3 The 
condition of having lifted the processing substrate 1 by the lift pin 5 is expressed, respectively. 
[0020] The electrode 3 covered with the insulating material 2 like the conventional equipment shown in drawing 3 
carries the electrostatic chuck equipment of an example in the cooler style 4, it is constituted, and a switch 9 and DC 
power supply 1 1 constitute the circuit 1 3 for impressing direct current voltage between the processing substrate 1 an 
an electrode 3 . 

[0021] The lift pins 5 and 5 which the hole 14 formed so that an insulating material 2 and an electrode 3 might be 
penetrated, and the hole 1 5 formed so that the cooler style 4 might be penetrated made have opened each other for fr 
passage, and inserted in these holes 14 and 15 implant in the elevator style 7 installed in the lower part of the cooler 
style 4, and the desorption device of a substrate is constituted. Between the elevator style 7 and the cooler style 4, it h 
equipped with the spring 8 through the spring receptacles 6 and 6 made from an insulating material, and as for the lif 
pins 5 and 5, it is always located by the amount of point in an insulating material 2, and is made to have not projecte 
to the insulating material 2 up side for the elasticity of a spring 8. The discharge circuit 16 which interposed the swit 
10 is connected to the elevator style 7, and the end is connected to the ground 12. 

[0022] Telescopic motion of said lift pin 5 is enabled in the die-length direction by structure as shown in drawing 2 . 
That is, the base side implanted in the elevator style 7 consists of barrels 24, and the point of the rod cell 23 of the 
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1 

shapfe of a bolt which ****(ed) with the spring 25 with which it equipped in the barrel 24 makes it have projected fro 
,the barrel 24. And the resistance member 21 made from carbon formed in the shape of a cylinder is screwed on at the 
tip of this rod cell 23, and it has fixed with the presser-foot nut 22. 26 in drawing is the spring presser foot screwed o 
the base of a barrel 24. The spring 25 is used as the weak spring of elasticity compared with the spring 8 with which 
equipped between the cooler style 4 and the elevator style 7. 

[0023] Next, the above-mentioned example explains how to carry out desorption of the processing substrate. 
[0024] When carrying out plasma treatment of the processing substrate 1, it is drawing 1 R> 1 (a). As shown, the 
elevator style 7 considers as the condition of having descended for the elasticity of a spring 8, and the point of the lif 
pin 5 is held in the hole 14 of an insulating material 2. If the switch 9 of a circuit 13 is closed and an electrical potent 
difference is impressed between the processing substrate 1 and an electrode 3, as a result of accumulating a charge 
between the processing substrate 1 and an electrode 3, electrostatic adsorption of the processing substrate 1 is carried 
out^on the front face of an insulating material 2. Therefore, the processing substrate 1 will fully be cooled by the coo 
style 4 through an insulating material 2. In addition, the switch 10 of the discharge circuit 16 is made into an open 
condition in this case, 

[0025] It is (b), when plasma treatment is completed and the processing substrate 1 is conveyed to other locations. 
While making the switch 9 of a circuit 13 open like, the elasticity of a spring 8 is resisted and the elevator style 7 is 
raised in order to make the switch 10 of the discharge circuit 16 close and to make the point of the lift pins 5 and 5 
project from an insulating material 2. 

[0026] Since the charge still remains between the processing substrate 1 and the electrode 3 and it is in the condition 
electrostatic adsorption at this time, a spring 25 is shrunken according to that rise, a rod cell 23 is absorbed in a barre 
24, and the lift pin 5 is drawing 1 (b). It is in a condition as shown and the initial state to which the resistance membe 
21 contacted the processing substrate 1 is held temporarily. 

[0027] If the resistance member 21 of the lift pin 5 contacts the processing substrate 1, the charge which remained 
between the processing substrate 1 and the electrode 3 will discharge to a ground 1 2 side through the resistance 
member 21 and the discharge circuit 16. Since this discharge current flows through the resistance member 21, a curre 
is restricted and the damage by discharge of the rapid current to the circuit in the processing substrate 1 can be avoid 
Since the resistance member 21 is screwed on and fixed to the rod cell 23 and it is exchangeable, in consideration of 
discharge current permitted, the resistance member 2 1 of resistance as for which a charging time value is made to the 
shortest is selected. 

[0028] When the electrostatic adsorption power between the processing substrate 1 and an electrode 3 will become 
weak if discharge advances through the resistance member 21 and the discharge circuit 16, and the elasticity of the 
spring 24 in the lift pin 5 comes to overcome the force of electrostatic adsorption, the lift pin 5 develops and it is (c). 
As shown, the processing substrate 1 is lifted from an insulating material 2. What is necessary is just to convey the 
processing substrate 1 to the following process with a carrier robot (not shown) etc., while making the switch of the 
discharge circuit 16 open, since disconnection of an electrostatic chuck is completed now. 

[0029] In reactive-ion-etching equipment, since generation or disappearance of the plasma carries out the work as a 

switch, the switch 9 in said example does not need to form the switch 9 as an electrical circuit. 

[0030] 

[Effect of the Invention] Since it was made to raise from an adsorption side according to this invenfion as explained 
above after making it discharge, carrying out current limiting of the charge for electrostatic adsorption through a lift 
pin, it is effective in the ability to prevent breakage of the damage by the discharge current to a processing substrate, 
and a processing substrate. 


[Translation done.] 
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DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the example of this invention, and is (a). It is (b) at the time of electrostatic 
adsorption. It is (c) at the time of charge discharge. The time of lifting a processing substrate is shown, respectively. 
[Drawing 2] Similarly it is the expanded sectional view of the lift pin of an example. 
[Drawing 3] It is the sectional view of conventional electrostatic chuck equipment. 
[Description of Notations] 

1 Processing Substrate 

2 Insulating Material 

3 Electrode 

4 Cooler Style 

5 Lift Pin 

7 Elevator Style 

8 Spring 

21 Resistance Member 
23 ** ** Object 
25 Spring 
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DRAWINGS 


[D rawing 1] 
2 ' 


( a ) 
'* 15 6 3 




[Drawing 2] 
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[Drawing 3] 
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